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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED; To improve the use 
efficiency of light from a back light and to obtain a bright 
screen with little power consumption when a 
transmission image is displayed in a liquid crystal display 
device, especially when a transmission image is displayed 
in a semitransmission type liquid crystal device having a 
reflection area and a transmission area in the pixel. 
SOLUTION: In the liquid crystal display device having a 
transmission area T in the pixel of a liquid crystal panel 
1 A and having a back light 21 under the liquid crystal 
panel, a reflection layer 30 is formed in the non- 
transmitting area and in more back light 21 side than the 
pixel electrode, wiring layer or reflection film. In 
particular, in the semitransmission type liquid crystal 
display device having a reflection area R and a 
transmission area T in the pixel, a reflection layer 30 is 
formed in more back light 21 side than the reflection film 
14. 
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CLAIMS 



[Claim(s)] 

[Claim 1]A liquid crystal display which is a liquid crystal display which has transmission area in a 
pixel of a liquid crystal panel, and has a back light on the undersurface of a liquid crystal panel, 
and is characterized by providing a reflecting layer in the back light side rather than a picture 
element electrode, a wiring layer, or a reflection film in nontransparent area of a liquid crystal 
panel. 

[Claim 2]The liquid crystal display according to claim 1 in which a liquid crystal display is a 
transflective type which has reflection area and transmission area in a pixel, and a reflecting 
layer is provided in the back light side rather than a reflection film of reflection area. 
[Claim 3]The liquid crystal display according to claim 1 or 2 in which a reflecting layer is provided 
in a substrates face of a liquid crystal panel. 

[Claim 4]Are a manufacturing method of a liquid crystal display which has transmission area in a 
pixel of a liquid crystal panel, and has a back light on the undersurface of a liquid crystal panel, 
and in nontransparent area of a liquid crystal panel on a substrate by the side of a back light, A 
manufacturing method of a liquid crystal display characterized by forming a reflecting layer in 
advance of formation of a picture element electrode, a wiring layer, or a reflection film. 
[Claim 5]The manufacturing method according to claim 4 with which a liquid crystal display is a 
transflective type which has reflection area and transmission area, and forms a reflecting layer in 
advance of formation of a reflection film of reflection area in a pixel. 

[Claim 6]The manufacturing method according to claim 4 or 5 which forms a reflecting layer in a 
substrates face of a liquid crystal panel. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the transflective LCD aiming at effective use of 

the light from a back light. 

[0002] 

[Description of the Prior Art]Genera!ly, there are a reflection type which displays a reflected 
figure as a display style of a liquid crystal display using outdoor daylight, and a transmission type 
which displays a transmission image using the light of a back light In apparatus by which low 
power consumption is called for, such as a Personal Digital Assistant (Personal Digital 
Assistants:PDA) and MAP (Multi Application Phone), although the demand of the high-reflective- 
liquid-crystal displays which do not need a back light is increasing, A front light is needed in 
order to use a high-reflective-liquid-crystal display in a dark place. However, in using a front 
light, since a plate (for example, 1-mm-thick acrylic board) is added to the front face of a liquid 
crystal panel, the grace of liquid crystal display falls remarkably. 

[0003]Then, the transflective LCD which divided the inside of a pixel into reflection area and 
transmission area is developed. A transflective LCD displays the picture of high contrast in 
reflection area using outdoor daylight, and displays a transmission image in transmission area by 
a dark place in a bright place using the light of a back light. 

[00Q4] Drawing 2 is a sectional view of the TFT substrate portion of the liquid crystal panel of a 
TFT method among the liquid crystal panels used with such a transflective type liquid crystal 
device. This liquid crystal panel 1 consists of transmission area T and reflection area R. 
[0005]In reflection area R, the semiconductor thin film layer 6 which consists of gate electrode 
G of TFT element 3, auxiliary capacity electrode Cs and the gate dielectric film 4 and 5 of a 
bilayer, p-silicon, etc. is formed one by one on the glass substrate 2. The channel protective 
layer 7 is formed in the field corresponding to gate electrode G on the semiconductor thin film 
layer 6, and the interlayer insulation films 8 and 9 of the bilayer are formed on it A contact hole 
is punctured by the interlayer insulation films 8 and 9, and the wiring 10 and 11 linked to source 
electrode S or drain electrode D of a TFT element is formed there. On the wiring 10 and 11 and 
the interlayer insulation film 9, the flattening layer 12 which consists of organic resin etc. is 
formed, and the picture element electrodes 13 and 14 of the bilayer linked to the wiring 11 are 
formed on the flattening layer 12. Among these, the upper picture element electrode 14 serves 
as a reflection film formed from metal membranes, such as Ag and aluminum. The lower layer 
picture element electrode 13 is a transparent electrode formed from ITO etc., and is also a 
picture element electrode which controls transmission area T. The liquid crystal 15 is held 
between the picture element electrode (transparent electrode) 13 or the picture element 
electrode (reflection film) 14, and the counterelectrode (not shown). 

[0006]On the other hand, the scattered plate 20 which consists of acrylic resins etc. is formed in 
the undersurface of the glass substrate 2, and the light source (back light) 21 and the reflecting 
layer 22 are formed in the undersurface of the scattered plate 20 (direct lower part type). Or a 
light source (not shown) is provided along the side of the scattered plate 20 (side-edges 
method). 



[0007] 

[Problem(s) to be Solved by the Invention]Aithough a transmission type liquid crystal display is 
performed by transmission area T in the conventional liquid crystal panel 1 shown in drawing 2 
using the back light 21, The rate of a throat area ratio which only the part which has reflection 
area R as compared with the liquid crystal panel of an original transmission type liquid crystal 
display contributes to formation of a transmission image is low, and, for this reason, only a 
screen dark at the time of a transmission image display is obtained. 

[0008]Although what is necessary is just to raise the luminosity of the back light 21 in order to 

make a screen bright, the problem that power consumption becomes large arises. 

[0009]This invention raises the utilization efficiency of the light from a back light, when displaying 

a transmission image with a liquid crystal display to the above problems, and it aims at enabling it 

to form a bright screen with little power consumption. 

[0010] 

[Means for Solving the Problem]In a liquid crystal display in which this invention person has 
reflection area R and transmission area T in the liquid crystal panel 1, It is thrown away without 
what enters into transmission area T and is used for formation of a transmission image being 
very little, and using most, while repeating reflection among lights which entered into reflection 
area R from the back light 21 at the time of a display of a transmission image, This must pass 
along various layers, by the time light with which the reflection film 14 entered into reflection 
area R from the back light 21 since [ of a TFT substrate ] it was in the liquid crystal 15 side 
most is reflected with the reflection film 14, It found out that it was because it must pass along 
various layers also in order for light reflected with the reflection film 14 to return to the back 
light side. By using positively conventionally light into which most was thrown away and which 
entered into reflection area R from the back light 21, a transmission image can be made bright — 
setting to reflection area R for the purpose — the reflection film 14 — a back light — it found 
out that it was preferably effective in the 2nd page of a glass substrate to form a reflecting layer 
21 side. Not only reflection area [ of a transflective LCD ] R but when it formed in a lower layer 
of a picture element electrode or a wiring layer in nontransparent area, such as a picture 
element electrode of a transmission type liquid crystal display, and a wiring layer, this reflecting 
layer found out an effective thing, in order to make a screen bright. 

[001 1]Namely, in [ this invention is a liquid crystal display which has transmission area in a pixel 
of a liquid crystal panel, and has a back light on the undersurface of a liquid crystal panel, and ] 
nontransparent area of a liquid crystal panel, A liquid crystal display, wherein a reflecting layer is 
provided in the back light side rather than a picture element electrode, a wiring layer, or a 
reflection film is provided, In particular, a liquid crystal display is a transflective type which has 
reflection area and transmission area in a pixel of a liquid crystal panel, and a mode by which a 
reflecting layer is provided in the back light side rather than a reflection film of reflection area is 
provided. 

[0012]Are a manufacturing method of a liquid crystal display which has transmission area in a 
pixel of a liquid crystal panel, and has a back light on the undersurface of a liquid crystal panel, 
and in nontransparent area of a liquid crystal panel on a substrate by the side of a back light, In 
advance of formation of a picture element electrode, a wiring layer, or a reflection film, a 
manufacturing method of a liquid crystal display forming a reflecting layer is provided, In 
particular, a liquid crystal display is a transflective type which has reflection area and 
transmission area in a pixel of a liquid crystal panel, and provides a mode which forms a 
reflecting layer in advance of formation of a reflection film of reflection area. 
[0013] 

[Embodiment of the Invention]Hereafter, this invention is explained in detail, referring to 
drawings. Identical codes express the same or equivalent component among each figure, 
[0014] drawing 1 being the liquid crystal panel 1 A which is an example of a transflective LCD 
which has reflection area R and transmission area T in a pixel, and setting it to reflection area R 
like drawing 2, — the reflection film 14 — a back light — it is a sectional view of the mode which 
more specifically formed the reflecting layer 30 on the field of the glass substrate 2 21 side. 
[0015]In this liquid crystal panel 1A, the reflecting layer 30 can be formed from metal 



membranes, such as aluminum, and can set that thickness to 0.01-1 micrometer. As for the 
formation area of the reflecting layer 30, it is ideally preferred to form in all the fields of 
reflection area R, i.e., all the fields other than transmission area T. Since a screen can be made 
bright in the display of a transmission image by this and the stray light can be intercepted, the 
contrast of a screen can be raised. Although the potential of the reflecting layer 30 may be set 
as predetermined power supply potential and may be made float, it is preferred to use ground 
potential. 

[0016]On the reflecting layer 30, in order to prevent the short circuit between gate electrode G 
currently conventionally formed directly on the glass substrate 2, or auxiliary capacity electrode 
Cs, the insulating layer 31 which consists of Si0 2 etc. is formed 0.1-1 micrometer in thickness. 

[0017]As illustrated, the composition of this liquid crystal panel 1A is the same as that of the 
conventional liquid crystal panel 1 of drawing 2 , except that the reflecting layer 30 is directly 
formed on the glass substrate 2 and TFT element 3 and auxiliary capacity electrode Cs are 
formed via the insulating layer 31 on it. In transmission area T, it is the same as that of the liquid 
crystal panel 1 conventional also at the point that neither the reflecting layer 30 nor the 
insulating layer 31 is formed. Therefore, this liquid crystal panel 1A can be manufactured like the 
liquid crystal panel of the former except forming the reflecting layer 30 and the insulating layer 
31, before forming gate electrode G and auxiliary capacity electrode Cs on the glass substrate 2. 

[0018]In the liquid crystal panel 1 A, when displaying a transmission image using the light from the 
back light 21, the light which entered into reflection area R from the back light 21, While it is 
promptly reflected by the reflecting layer 30 and is further reflected repeatedly between the 
reflecting layer 22 of the back light 21, and the reflecting layer 30, it enters into transmission 
area T, and it contributes to the display of a transmission image. Thus, since the light which was 
not used in the conventional liquid crystal panel 1 and which entered into reflection area R from 
the back light 21 is used effectively according to this liquid crystal panel 1A, a screen can be 
remarkably made bright. 

[0019]This invention can take various modes besides the mode shown in drawing 1 . For example, 
the formation position of the reflecting layer 30 is compared with the conventional liquid crystal 
panel of drawing 2 as long as it forms in the back light 21 side rather than the reflection film 14 
at least, Since the light which entered into reflection area R from the back light 21 can be used 
efficiently, As shown in drawing 1 , as long as it does not form the reflecting layer 30 in the lower 
layer of gate electrode G or auxiliary capacity electrode Cs but there is no trouble in operation 
of TFT element 3, it may form among the arbitrary layers which may form on the same field as 
gate electrode G or auxiliary capacity electrode Cs, and form TFT element 3. 
[0020]Not only in the transflective LCD which has reflection area and transmission area in a 
pixel, Although the usual transmission type liquid crystal display, i.e., a pixel, is formed from 
transmission area and reflection area is not provided exceptionally, it is applicable also to the 
liquid crystal display which formation parts, such as a picture element electrode and a wiring 
layer, serve as a shielding region, and has become nontransparent area as a result. In 
nontransparent area (shielding region), the effect which makes a screen bright like an above- 
mentioned transflective LCD can be acquired by forming a reflecting layer in the back light side 
from a picture element electrode, a wiring layer, etc. 

[0021]In nontransparent area, the manufacturing method of the liquid crystal display in this case 
can be manufactured like the conventional liquid crystal panel, as long as a reflecting layer is 
formed in advance of formation of a picture element electrode, a wiring layer, etc. on the 
substrate by the side of a back light 

[0022]As composition of a back light, it is good not only as a direct lower part type as shown in 
drawing 1 but a side-edges method. In order to reflect the light reflected by the reflecting layer 
30 by the reflecting layer 22 of the back light 21 and to enter catoptric light in transmission area 
T efficiently, the direct lower part type in which the reflecting layer 22 is formed all over the 
back light 21 is preferred. 
[0023] 



[Effect of the Invention]According to this invention, when displaying a transmission image with 
the transflective LCD which has reflection area and transmission area in a pixel especially when 
displaying a transmission image with a liquid crystal display, the utilization efficiency of the light 
from a back light is raised, and it becomes possible to make a screen bright with little power 
consumption. 
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